Abstract This paper aims to give some examples of diffeomorphic (or homeomorphic) low dimensional complete intersections, which can be considered as a geometrical realization of classification theorems about complete intersections. A conjecture of Libgober and Wood [9, §9](Topology. 21, 1982, 469-482) will be confirmed by one of examples.
Introduction
Let X n (d) ⊂ CP n+r be a smooth complete intersection of multidegree d := (d 1 , . . . , d r ), the product d 1 d 2 · · · d r is called total degree, denoted by d. The celebrated Lefschetz hyperplane section theorem asserts that the pair (CP n+r , X n (d)) is n-connected. Thom showed that the complex dimension n and the multidegree d determine the diffeomorphism type of X n (d). However, the multidegree is not a topological invariant. An interesting and challenging problem is to classify complete intersections by numerical topological invariants, such as total degree, the Pontrjagin classes and Euler characteristics, which usually are polynomials on the multidegree (see Section 2) .
In dimension 1, the classification of complete intersections follows from the classical theory of Riemann surfaces. In dimension 3, appealing to general classification theorems in differential topology, the classification is established by Jupp [7] and Wall [12] , while in dimension 2 the homeomorphism classification has been settled by Freedman [6] . Ebeling [3] and LibgoberWood [10] independently found examples of homeomorphic complex 2-dimensional complete intersections but not diffeomorphic. In [4] , Fang and Klaus proved that, in dimensions n = 4, two complete intersections X n (d) and X n (d ′ ) are homeomorphic if and only if they have the same total degree, Pontrjagin classes and Euler characteristics. Furthermore, Fang and the first author [5] generalized this homeomorphism result to dimension n = 5, 6, 7. With the help of Kreck's modified surgery theory [8] , Traving [11] obtained partial classification results in higher dimensions under some restrictions on the total degree. Particularly, to the prime factorization of total degree d = p primes p νp(d) , under the assumption that
2(p−1) + 1 for all primes p with p(p − 1) n + 1, Traving proved the following result (see [8, Theorem A] or [11] ). Theorem 1.2 (Traving) . Two complete intersections X n (d) and X n (d ′ ) of complex dimension n > 2 fulfilling the assumption above for the total degree are diffeomorphic if and only if the total degrees, the Pontrjagin classes and the Euler characteristics agree.
It is well known all complete intersections of fixed multidegree are diffeomorphic. On the other hand, there exist diffeomorphic complete intersections with different multidegrees. For lower dimensions, such as complex dimensions 2, 3, 4, 5, the diffeomorphic examples can be found in [1, 2, 9, 13] .
The aim of this paper is to give examples of diffeomorphic (or homeomorphic) complex n-dimensional complete intersections, mainly n 7, which can be considered as a geometrical realization of above Theorems 1.1 and 1.2. On the other hand, Libgober and Wood [9, §9] conjectured that there exist the diffeomorphic complex 3-dimensional complete intersections with different first Chern classes, which give an example of a disconnected moduli space. In this paper, the above conjecture will be confirmed by one of the listed examples.
These examples are partially found by computer searching. Note that, according to [9, Proposition 7.3] , if X n (d 1 , . . . , d r ) ⊂ CP n+r satisfies n > 2 and r n+2 2 , then the total degree and Pontrjagin classes of X n (d 1 , . . . , d r ) determine the multidegree. Thus, it is impossible to find out such an homeomorphic or diffeomorphic example in which the codimension r is small relative to complex dimension n. It is worth stating that the degrees and codimensions in our examples will be as smaller as possible.
Characteristic classes of complete intersections
For a complete intersection X n (d), let H be the restriction of the dual bundle of the canonical line bundle over CP n+r to X n (d), and 
Where g k (k 1) are the polynomials that can be iteratively computed from the Newton formula:
For example, here are the first seven g k 's. 
Examples of diffeomorphic (homeomorphic) low dimensional complete intersections
In this section, some examples of diffeomorphic or homeomorphic complex n-dimensional complete intersections will be listed for n = 2, 3, . . . , 7, and one of examples will confirm the conjecture of Libgober and Wood [9, §9].
Complex 2-dimensional complete intersections
For complex 2-dimensional complete intersection X 2 (d 1 , . . . , d r ), the total degree, first Chern class, Pontrjagin class and Euler characteristic are as follows:
, which satisfy the following conditions,
will give an example of homeomorhpic but non-diffeomorphic complex 2-dimensional complete intersections (see [3, 10] ). Note that, Ebeling [3] and Libgober-Wood [10] independently found that X 2 (10, 7, 7, 6, 6, 3, 3) and X 2 (9, 5, 3, 3, 3, 3, 3, 2, 2) are homeomorphic but not diffeomorphic. Here, some other examples with lower codimensions are listed.
Example 3.1. The following invariants give seven examples of pairs of complex 2-dimensional complete intersections which are homeomorphic but not diffeomorphic. The two smoothings in each pair have distinct c 1 's.
−705600 1058400 −30 X 2 (14, 7, 5, 5)
−705600 1058400 −24 X 2 (15, 11, 10, 3)
−2217600 3643200 −32 X 2 (11, 10, 5, 2, 2, 2, 2)
−2217600 3643200 −24 X 2 (10, 9, 7, 7, 7)
−9878400 20744640 −32 X 2 (7, 7, 7, 5, 2, 2, 2, 2, 2) −9878400 20744640 −24 X 2 (10, 9, 9, 6, 2) −2857680 5239080 −28 X 2 (10, 7, 7, 3, 3, 3) −2857680 5239080 −24 X 2 (15, 13, 7, 3, 2)
−3669120 6027840 −32 X 2 (13, 7, 5, 2, 2, 2, 2, 2) −3669120 6027840 −24 X 2 (10, 7, 7, 6, 3, 3) −6429780 12859560 −27 X 2 (9, 5, 3, 3, 3, 3, 3, 2, 2) −6429780 12859560 −21 
Complex 3-dimensional complete intersections
For complex 3-dimensional complete intersection X 3 (d 1 , . . . , d r ), the related topological characteristic classes are as follows:
Tow complex 3-dimensional complete intersections are diffeomorphic, if and only if they have the same total degree d, the first Pontrjagin class p 1 and Euler characteristics( [7, 12] ). In [9, §9], Libgober and Wood conjectured that there exist such examples of diffeomorphic complex 3-dimensional complete intersections with different first Chern classes, which would give an example of a disconnected moduli space. Brückmann [1] show that there exist the diffeomorphic complex 3-dimensional complete intersections belonging to components of the moduli space of different dimensions, but with the same first Chern classes. In the following, some examples of diffeomorphic complex 3-dimensional complete intersections will be listed, and the conjecture in [9] is confirmed by Table 3 .
Example 3.2. The following invariants give some pairs of diffeomorphic complex 3-dimensional complete intersections, where the ones with different first Chern classes c 1 give an example of a disconnected moduli space. 
Complex 4-dimensional complete intersections
For complex 4-dimensional complete intersection X 4 (d 1 , . . . , d r ), we have the following invariants:
According to Theorem 1.1, to construct homeomorphic complex 4-dimensional complete intersections, we need to find out two different multidegrees to satisfy the above invariants all agree. Furthermore, by Theorem 1.2, if ν 2 (d) > 5.5, then the homeomorphic 4-dimensional complete intersections are diffeomorphic.
Example 3.3. Table 4 give two pairs of homeomorphic complex 4-dimensional complete intersections.
Example 3.4. 
Complex 5-dimensional complete intersections
For complex 5-dimensional complete intersection X 5 (d 1 , . . . , d r ), we have the following invariants:
− 30(6 + r − s 1 )(6 + r − s 4 ) + 15(6 + r − s 1 )(6 + r − s 2 ) 2 − 20(6 + r − s 2 )(6 + r − s 3 ) + 24(6 + r − s 5 ) , Example 3.6. The following table gives a diffeomorphic complete intersections with distinct codimensions, where the diffeomorphism comes from the prime factorization of total degree: 
Complex 6-dimensional complete intersections
For complex 6-dimensional complete intersection X 6 (d 1 , . . . , d r ), the related topological characteristic classes are as follows:
− 120(7 + r − s 1 )(7 + r − s 2 )(7 + r − s 3 ) + 144(7 + r − s 1 )(7 + r − s 5 )
− 15(7 + r − s 2 ) 3 + 90(7 + r − s 2 )(7 + r − s 4 ) + 40(7 + r − s 3 ) 2 − 120(7 + r − s 6 ) , 
Complex 7-dimensional complete intersections
For complex 7-dimensional complete intersection X 7 (d 1 , . . . , d r ), the related topological characteristic classes are as follows: Remark 3.11. Note that, just like Examples 3.7 and 3.8, for the multidegrees appeared in Subsection 3.6, the corresponding complex 6-dimensional complete intersections are also diffeomorphic.
Remark 3.12. For higher dimensional complete intersections, e.g. n = 8, 9, 10, 11, multidegrees in Example 3.10 are still valid to satisfy that the n-dimensional complete intersections have the same total degree, Pontrjagin classes and Euler characteristic. However, because of the unknown classifications of complete intersections for higher dimensions, we can not give more examples of diffeomorphic or homeomorphic complete intersections.
